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1.
CORRELATION OP IONIZATION AND STRUCTURE..
Introduction - Recent problems in the field of organic chemis-
try have caused the search for new methods for the determination of the
chemical structure of organic compounds. The tendency is towards
physico-chemical methods, different chemists using different physical
constants. As an example Ostwald (1) and later Wegscheider (2) have
employed the ionization constants of organic electrolytes.
Other constants such as the specific rotation of optically ac-
tive compounds, magnetic rotation, molecular refraction, etc. have been
successfully employed in certain cases.
A comparison between these physical methods for the determina-
tion of structure and the chemical ones is not out of place. In the
chemical methods fairly large amounts of the substance are required for
analysis. This requisite proves to be a handicap in most instances,
for very often the yield of the substance under investigation is very
poor. Again these chemical methods destroy the substance completely so
that recovery is usually impossible.
On the other hand physico-chemical measurements present several
decided advantages. Very small amounts of the substances are necessary
The substance is not destroyed so that recovery can be accomplished in
case the materials are of a very valuable nature. The one drawback to
this method is the high degree of purity needed in most cases in order
to insure accurate results.
It is the purpose of this investigation to prove that there
exists a relation between the ionization constants of halogen paraffin
acids and their structures.
HUC
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Historical - Ostwald (1) was the firsb bo recognize thai there
exists a definite relation between halogenated paraffin acids and their
structures. It is his theory that the ionization constant of any acid
is influenced by the substitution of a hydrogen atom by a halogen. For
example this influence, called a factor, for a halogen in the (alpha)
k k ( substituted acid)
.
position is defined as one ratio—— = -—/
, ... , ,
...
= a. Tnis
k koCunsubsoituted acid)
factor depends upon the nature and position of the halogen. For the
o(» |2> » Y" » positions it is called a, b, c, etc.
The factors a, b, c, etc. Ostwald (1) calls the influence of the
substituted halogen. This is apparently an error, for the ionization
constant of an acid depends upon the influence of the different atoms
present in one molecule of the substance. According to this the factors
a, b, c, etc. would not represent the influence of the substsiuted
halogen alone, but the influence of the substituted halogen and those of
the other atoms present in one molecule of the substituted acid divided
by the influence of the atoms in the unsubstituted acid.
Using his theory the following results are obtained for the fac-
tors for iodine in iodo-acetic and (3 -iodo propionic acids. The data
used is corrected so that it is expressed in internabional ohms and the
values chosen f or-A«>(Na)(51. 2) and/W(H)(350) at 25 are those given
by A. A. Noyes (3) and K. S. Falk (3) from a summary of existing data.
Iodo-acetic was measured by Walden (4) who gave the valae 7.5 * 10"^
which corrected is 6.94 * 10"^ . ^ -iodopropionic acid was measured by
Ostwald (1) who gave the value 9.0 * 10 " which corrected is 84.26 x
—6
10 . The values for the corresponding unsubstituted acids are chosen
-5 —5
as 1.75 x 10 and 1.29 * 10 ' from corrected data of Ostwald (1) for
acetic and propionic acids respectively. Hence
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K (Iodo-aoetic)
= 3.966 = a for I in c<- posit. ion.
K (Acetic)
k (6 -lodopropionic) n
—r rr^ = 6.976 = b for I in 3— position.
ko (Propionic ) i
Theoretical - Recently further work and study has been carried
on by Derick (5) on the influence of the substituted halogen on the ion-
ization constants of different aliphatio acids. It is his theory that
every atom in a molecule of the substituted or unsubstsiuted compound
has its influence on the ionization constant of that compound. Having
established this fact, the place influence of the substituted halogen is
dsrivsd as follows:
Let X = Ionization constant of substituted acid.
K Q =
" » unsubstituted »
.
lac,CI = Influence of 01 atom inoC position on K.
iCCHgClCO^H) = Influence of all atoms in one molecule OR^CICO^K on
KCH3CO2H) = Influence of all atoms in one molecule SHgOQgB on K .
Now I(CHoGlC0oH) = a where a = a constant.3 « log X
. .
l'C ~
.
equati
Also KCK0OO9H) = a where a is same constant as in rirst a
l0g Ko
lo- K log K
Then I(CH«C1C0 9H) : I(CHoC0 9 H) = - „ . But the ratio3 2 3 * log K log Ko
Derick f5) finds numerically equal to 1.6330. The meaning of this ratio
is that the influence of all the atoms in acetic acid is eqqal to one
while that of all the atoms in chlor-acetic acid is 1.6330. If we ex-
amine the formula of chlor-acetic acid we rota that neglecting chlorine,
the remaining atoms differ from acetic acid by one R. atom. Hence
1.6830 - 1 = 0.6830 represents the difference between the influences of
a chlorine and a hydrogen upon K. This is called the chlorine influence
(Ioc,Cl) for the alpha position. This assumes that the factor 1.6830 is
made up additi*3ly of the influences of each atom in the molecule of ths
i-1

acid.
i
Applying Derick's (5) rule to iodo-acetic and ^> -iodopropionic
acids measured by Walden (4) and Ostwald (1) respectively, using
corrcc&ed values for the ionization constants, we have
lo 5 K
For iodo-acetic —;— 1 - 0.5060
log Ko
a log k
For -Iffldo proDionic acid 1 - 1 =.200.
I log Ko
We find I (or, I) = 0.506 and 1(^,1) = .200
Derick (5) has further pointed that for chlorine, bromine,
lor lor Ioc
hydroxy, etc. radicals that Ix : I& : ly etc. = —— : —-— : - etc.
3 9 2 t
This has been called the rule of thirds. From the above measurements it
is evident that this rule does not apply to iodine. It is the purpose
of this paper to test out this rule after obtaining more accurate data
through the above.
Experimental-Preparation of |?Iodo-propionic Acid - In this
investigation two methods were used for the preparation of the acid.
1 - In the first attempt I started with acrolein. The sample obtain-
ed was a very old one so that it was of a syrupy consistency. This was
placed in a flask , mixed with a little water, and treated with silver
oxide. The acrolein should be oxidized to acrylic acid according to the
^0 ^0
equation CH2 = CHO^. + flgg = CHg = CHCv + #g. The reaction wasH - if
carried on in a 100 cc round bottom Jena flask with a condenser. The
reaction did not start until a little heat had been applied. Then a
large amount of heat was evolved while the sides of the flask were cov-
ered with a silvery film. Ko attempt was made to separate the silcer
acrylabe thus formed, for the quantity eas small, but to the solution
was added hydriodic acid. We should in this manner get two reactions to
proceed simultaneously :
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(1) CH 2 = CHC^q + HI = CH2ICHC^ + fflgl .
(2) CH2 = M§t08 + HI = CH 2ICH2C^0H .
I succeeded in obtaining a small amount of a precipitate which proved to
silver iodide but on evaporation of the solution I could not obtain any
p -iodo acid. The acid if formed at all was probably hydrolyzed and
lost during the evaporation of the water.
2 - In the second attempt the method of Levy's (6) was used. This
time I started with glycerine, which was diluted volume for volume by
water. This on treating with fuming nitric acid yields glyceric acid.
CHoOH CHoOH
CHgOH + 2HN0g CHOH + 2BgO + N
g 3 .
Loh If - • M .d ^ OH
I don't think the reaction goes on as easily as this because I found
that some oxalic acid was formed at the same time. The reaction was
carried as follows: 50 gns. of glycerine were placed in a 500 cc round
bottom Jena flask. 'To this I added an equal volume of water, and shook
the two until tfeey were well mixed. Then 50 gms. fuming nitric acid
were introduced at the bottom of the flask so that two distinct layers
were formed. These layers were then allowed to mix slowly. Pour
samples were treated at the same time. Meanwhile the flask was kept
in an ice bath for at least 11/2 days. This is essential as the two
layers may mix slightly on the slightest jar and then a very violent
reaction will oscur. After standing from four to six days the reaction
is complete. The mixture of glyceric acid, unchanged glycerine, nibric
and probably some oxalic acid was diluted to twice its volume and
placed in a dish on the water bath. This drove off the HK03 and N2O3
fumes. It was taken uo with water when the residue had become of a
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syrupy consistency. This was neutralized with lead carbonab3. The
lead salt thus formed was soluble in water so that evaporation was re-
quired before the salt crystallized out on cooling. I noticed during
the evaporation that the solution would turn brown. On examination the
color proved to be due to lead oxide precipitaying out, the solution
becoming acid at the same time. This was prevented by having a slight
excess of lead carbonate in the solution during the evaporation, which
was filtered off just before crystallization took place. The salt was
then dissolved in water. Here a difficulty was experienced in that only
a portion about 3/4 to 4/5 of the salt would go into solution. The rest
was almost insoluble in even hot water. The insoluble portion was fil-
tered off and the soluble part titrated exactly with dilute sulphuric
acid. (1-3). This precipitates lead sulphate and liberates free
glyceric acid.
The solution of glyceric acid was filtered from the lead sul-
phate and concentrated. On concentration it was noticed that some solid
crystalline substance would separate out. On analysis these crystals
proved to be oxalic acid. To separate glyceric acid from oxalic acid I
allowed the solution to cool when a fairly large amount of oxalic acid
came down. It was filtered off and the glyceric acid was further
concentrated. This treatment was repeated twice when no more oxalic
acid separated out. The glyceric acid was then concentrated to a Sp.
Gr. 1.26.
The insoluble portion of the lead salt was suspended in water
and treated with sulphuric acid until the solution was slightly acid.
The lead sulphate was filtered off. Then the solution was concentrated
on the water bath. On cooling and standing a mass of crystals came
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down. On examination they proved to be oxalic aaid.
Preparation of (c) -iodopropionic acid -
1 - In ths first trial I used a mixture of rsd phosphorous, iodine,
and 3 cc. of glyceric acid. On warming slightly there was a vigorous
almost violent reaction. Vapors of hydriodic acid and iodine issued
from the mouth of the flask. The flask was cooled in ice waiter until
the reaction slowed down. A very dark mass remained. This was extract-
ed with carbon bisulphide. On evaporation it left a slightly brown pro-
a
duct which on farther purification yieldsdAbright yellow product. A
subsequent analysis proved it to be iodocform.
2 - Second trial - 13 cc. of the glyceric acid are placed in a flask,
50 gms. phosphorous diiodide are added. Thsre is very little reaction
at first, but on warming slightly the contents of the flask boiled, and
clouds of hydriodic acid escapc3d from the mouth of the flask. The con-
tents of the flask are apt to become dark brown at this stags, but if
the 13 cc. of glyceric acid are diluted with 10 cc. of water and then
treated with phosphorous diiodide the solution does not darken so easily
There is one objection to this method. It makes the solution more
dilute so that evaporation is rsquirsd to obtain the product formed, and
some of the iodo acid decomposes during this evaporation. When the re-
action is complete some of the solution is evaporated off. On cooling
the concentratad solution it solidifies, a thich mass of thin tablets of
the acid being formed. Some of these were filtered on a Hirsch funnel,
washed with a little water and dried between two clay plates, this
product meltsd at 81 - 82°. The pure acid melts at 82°. The rest of
the glyceric acid was treated in the same manner until a yield of 82
grams of the iodo acid had been obtained.
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Hither and carbon bisulphide dissolve this acid readily, but as
these solvents dissolve a good deal of the impurities present the acid
cannot b9 obtained very pure from them. Instead I used ligroin, boiling
point 60 - 82°. This solvent dissolves tne acid readily when hot. On
cooling the acid crystallizes out in beautiful white tablets which were
filtered off and washed with cold ligroin. This process was repeated
twice until a white product free from iodine was obtained. A series of
melting points on the substance gave results aa follows: 81.95°, 82.04°
82.05°. The readings of the thermometer are corrected.
The product was placed in vacuo over calcium chloride in order t<
remove any ligroin it might contain. When this was accomplished the acii
was tested qualitatively and quantitatively for iodine. The cuantitativi
one gave result as follows:
Sample taken Wt. Agl formed Theoretical Agl Diff. % Diff.
0.1347 0.2174 0.2169 .0005 0.23%
0.1807 0.2126 0.2121 .0005 0.25$
Preparation of Sodium Salt of Iodo-acid -
Method I - The best method used for the preparation of sodium
salts of organic acids is to prepare a concentrated solution of sodium
hydroxide in absolute alcohol. This solution is then titrated with the
solid acid using phenolphthalein as indicator. As the salt is formed
it precipitates out since absolute alcohol dissolves salts only to a
very small extent.
In the present case the preparation of the sodium salt was car-
ried on as stated above. Early in the procedure many difficulties were
met in that on titration of the alcoholic sodium hydroxide solution a
strong odor was observed. This was the odor oft acrylic acid. At the

same time the solution became slightly brows due to liberated iodine.
Also a very small amount of salt would come down, this salt being slight-
ly more soluble in absolute alcohol than most salts are. The precipitat
ed salt was filtered off and washed with absolute alcohol. It was then
partially dried by suction. The salt thus obtained was fairly white.
However on standing for a few hours it woujd turn light brown while the
odor' of acrylic acid was very noticeable.
The filtrate which contained a fairly large amount of salt was
divided into two portions. One was evaporated in vacuo over concentrate!
sulphuric acid, while the other was similarly treated by calcium
chloride. The first turned brown before all of the alcohol had been
driven off. The second kept fairly good, but when all of the alcohol
had been removed it possessed a slight yellow color and the odor of
acrylic acid. These two methods were used because evaporation of the
alco'gol over a flame or on the water bath serves only to break up the
product, CHglCHgOOpNa , much faster than spontaneous evaporation in vacu .
These experiments were continued varying the conditions slightly
to see if decomposition could be prevented. The solution was kept cold
during the titration and the precipitated salt being filtered off immed-
iately, but the salt turned brown, in a few cases it turned very dark
brown within an hour.
Analysis of Sodium Salt Prepared by Method I - Determinations
for the amount of sodium in the salts thus obtained were carried on.
The percentage of sodium in the samples examined was too high in every
instance when the sample was calculated as OHglO^COgNa
,
but when cal-
culated as CH2= ORCC^Na it gave better results. In two instances it
gave results very nearly equal to the theoretical for the latter.
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Sample Amount taken NagSC^ % Na
I 0.3050 gms. .2295 &ms. 24.363 %
II 0.2100 .1582 24.391 %
III 0.3500 » .2640 24.394 %
Theoretical per cent Sodium in Sodium Acrylate = 24.462 %
A second scheme was to dissolve the sodium hydroxide in conduc-
tivity water, making a concentrated solution. A portion of this would
be taken and titrated with the acid using phenolphthalein as indicator.
The solution thus obtained was then evaporated in vacuo over concentrate!
sulphuric acid. In several instances the salt was nearly white. On
standing a few hours it would turn brown. However I succeeded in gettin
a white salt which did not decompose. The sample when dried kept for
three days.
All of the acid obtained had been used up in carrying out the
experiments mentioned above. So new acid was required for the continua-
tion of the work. This time I placed 100 grams glycerine in a 500 cc.
round bottom flask and treated it according to the method mentioned in
the preparation of glyceric acid. Another portion of 150 grams glycerin^
were placed in another flask and were treated the same way. After puri-
fication of the glyceric acid and it's separation from oxalic acid, it
was further treated with phosphorous di-iodide to change it into
CH 2ICH 200 2H .
Since two different glyceric acids were obtained these were kep
apart and treated the same way with phosphorous di-iodide. The
CHglCHgCOgH thus obtained were also kept apart. A yield of 88 grams in
the first case, and 66 in the second was obtained. These were recrys-
tallized four times from ligroin until a white crystalline solid was
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obtained in each case. During the last crystallization three different
fractions were obtained in the case of the first acid, while two for the
second acid. A series of melting points were taken. Results:
Fractions I II III
Acid A 82.05 81.96 81.90
Acid 3 82.00 81.92
A quantitative determination of Iodine gave the following result^
Fractions I II III
Acid A 63.429 63.421 63.428
Acid B 63.425 63.430
Theoretical - 63.437 % iodine in |3-iodopropionic acid.
Method II - This time a new scheme was tried for the preparation
of the salt. The acid was dissolved in ether, while a concentrated sol-
ution of sodium hydroxide in absolute alcohol was prepared. The- acid
was then titrated with the sodium hydroxide solution using phenophthalei
as the indicator. The salt precipitates almost white, and does not give
odor of acrylic acid. It was washed with ether which had been treated
with sodium hydroxide and metallic sodium.
This sodium salt kept well without decomposing. It was analysed
for sodium with results as follows:
Sample I II III
Wt. salt taken .3000 gms. .4000 gms. .3505 gms.
.
Wt. Na
2
S0
4
formed .09 600 . .1247 » . .1122 " .
Wt. sodium in sample .03108 " . .04142 " . .03628 .
Per cent sodium in sample 10.360 % 10.354 % 10.352 %
Theoretical per cent sodium ijj sample = 10.363 %
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Coniuc bancs of Salt and Acid -
Both salt and acid having been Drspared in a sufficient degree of
puriby, the next step was the measurement of their conductances. I had
two different acids and two salts corresponding to them. The following
scheme was used in the measurement of the acids and the salts to elimi-
nate personal errors. Let A and B equal the two different acids; A 1 and
A"
,
B' and B' are checks run on acids A and B. One measurement is made
at the highest concentration used. Then if A 1
,
A", B' and B" check,
then A' and B" are dropped, but kept in case of emergency. The
measurements at other concentrations is made from solutions A" and B 1 .
This same scheme was used for the salt.
Preparation of Conductivity Water - The distilled water obtain >
ed in the laboratory is not good enough for measurement. It requires
further purification. This is accomplished in the following manner. A
special still for this purpose is used. It is filled with ordinary dis-
tilled water and to this is added a strongly alkaline solution, of pot-
assium permanganate. The water is then heated by steam coils until
steam begins to issue -at the delivery tube when further heating is stop-
ped. The still and contents arc allowed to stand over night. The next
day the heating is resumed but half of the contents of the still are
distilled over before collecting any water for the measurements. This
is to remove the ammonia, ffhsn collecting the water care was taken to
have it partially condensed only so that steam together with water was
always issuing from the delivery pipe. This would prevent the absorptic a
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of laboratory fumes.
Ths flasks, pipettes and other glass objects used in ths
measurements were carefully steamed for four to five days in order to
remove any free alkali. Then they were washed with conductivity water,
dried and weighed.
Measurement of the Acid - 200 cc. of a 0.02 N solution were
prepared, solutions &£, Ag, B-j_, Bg etc. corresponding to acids A^, Ag,
etc. The ionization conctant of the vrater used was 1.107 *
to"
6
.

_a
Measurement oi ^ •
14.
-Iodo-Propionic Acid
.02 N R I A
A
1
125.96 .0004919 24.503 .
2
125.92 .00049093 24.504
B
1
125.96 .0004919 24.503
.01 K
X
182.41 .0003386 33.857
2
182.47 .00033843 33.843
Bl 182.47 .00033843 33.843
.0075 8
x
220.69 .00029297 39.062
A2 210.69 .00029297 39.062
ElJL "210.69 .00029297 39.062
.005 N
x
262.71 .00023474 46.947
h 262.71 .00023474 46.947
B
1
262.71 .00023473 46.946
.0025 8
Al 330.75 .00016162 64.646
A2 380.75 .00018182 64.646
1
380.70 .000161643 64.655
.001 1
A lX 638.74 .000095893 95.893
Ap .638.74 .000095893 95.393
Bl 633.68 .000095903 95.903
R standi for the avsrage of three readings taken for each of
the solutions A^, Ag, Bj, etc •

15.
Measurement of Sodium Salt of id -Iodo-
1
proDionic Acid
IT
~
.02 1 Resistance K cor. A
A 40.00 .00015467 77.336
B 40.00 .00015467 77.336
.01 1
A 76.77 .0008048 80.480
B 76.72 .0008053 80.530
.0075 N
A 101.11 .0006105 81.40
B 101.14 .0006103 81.37
.005 N
A 149.60 .00041186 82.37
B 149.49 .00041214 82.43
.0025 1
A 291.20 .00021047 84.19
B 290.14 .00021124 84.494
.001 N
•
A 710.36 .000084922 84.92
B 709. 70 .000085004 85.00
The re sistance is the average of six r eadings.
Water correction used = .0000023
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Prom the valu es obtained for the resistance of ths solutions of
uuc awlU aiiu Sal 7". "5 f". thu II 3 differsnt concentrations I obtained _K cor.
,
A 1 1k and (OA ) n- 1 , where n = 2 in case of the acid and 1.45 in
case of ths salt • Then
n-
I plotted 1/J\_ against (OA)
1
for both acid
and salt to tost the ac curacy of the results. The points fell in a
straight line as may be seen on plate number one.
Result s for Py -Iodo-propionic Acid :
Conoentration .A 1/A
-4
(OA)
.02 N
.02 N
24.50
24.50
.04081 .4901
.01 N
.01 N
33.86
33.84
.02954 . 3385
.0075 1
.0075 1
39.06
39.06
.02560 .29296
.005 8
.005 N
46.95
46.95
.02130 . 23473
.0025 N
.0025 N
64.65
64.66
.01547 .16183
. 001 B
. 001 N
95.90
95.89
.013128 .09590
The results for the sodium salt were as follows:
Concentration y\ 1/A (OA)* 45
.02 I 77.34 .01293 1.21700
.01 B 80.51 .012413 0. 90070
.0075 H 81.39 .012290 0.80078
.0050 1 82.40 .012140 0.6710
.0025 1 84.34 .011835 0.4964
.0010 N 34.96 .011775 0.32972

IV.
The values when plotted gave l//\ = .011375 for zero concen-
tration, or j/\oc= 37.9 which may be taken as 88.
88. - 51.2 = 36.8 = /VoCHglOBgCOg
36.8 + 350 = 386.8 = -/VoGHglCHgGQgB
From these values the ionization constant of the acid v;as found
with results as follows:
Concentration y\ A- /X. K
.02 N 24.50 362.3 6.805 x lO"
5
.01 N 33.85 352.95 8.393 x lO'5
.0075 N 39.06 347.74 8.713 x 10"°
.0050 N 46.95 339.85 8.385 x 10-5
.0025 N 64.65 322.15 8.386 x lO"5
.001 N 94 . 90 201.80 7.976 x 10"5
Average K = 8.371 x 10"5
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Preparation of Mono-iodoacetic Acid -
The measurement of the conductivity of this acid was performed by
P. Walden (4) who prepared it from the action of iodine and iodic acid
upon OH3CO2H. These measurements were repeated by J. H. Mitchell (7) of
this laboratory during the summer cf 1911. He prepared the acid in the
same manner as Walden. My method of preparation was totally different
from the above method. The object in view being to check Mitchell's
work with an acid prepared in a different way than that used by Mitchell
in order to determine any constant error due to impurities, if present.
Preparation - The method used is that of Meyer and Jacobson
(8) . In this method we start with monochlor-acetic acid. This is
dissolved in water and treated with the required amount of potassium
iodide at a temperature of 50°. The reaction is as follows:
CH2C100 2 K + XI 525 0H 2I002H + KOI.
The potassium iodide is added in small portions at a time. On
addition of potassium iodide the solution acquires a brown color due to
the liberated iodine, but on stirring the solution it becomes a pale
yellow color. This process is carried out until all of the potassium
iodide has been added. The solution is then cooled and extracted with
ether. On evaporation of the ether a slight brown colored iodo-acetic
acid remains behind. The yield is good.
The acid thus obtained was further purified with low boiling
ligroin 80 - 80°, following the same scheme used for the purification of
-iodopropionic acid. It was noticed that iodo acetic stays whine
from four to six days, but then it begins to acquire a light brown
color which increases as the time increases. In this respect the beta
acid is more stable than the alpha for the former stays white for a
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longer time.
Preparation of Sodium Salt of Iodo-Acetic Acid
No trouble was experienced in the preparation of the sodium salt of
this acid. A concentrated solution of sodium hydroxide in absolute
alcohol was prepared by dissolving, sodium hydroxide in alcohol which
had been distilled over sodium hydroxide, lime and metallic sodium in
order to prepare very pure absolute alcohol. To this solution was then
added the solid acid using phenolphthalein as indicator. Care was taken
in adding a slight excess of the solid acid when the reaction was com-
plete in order to be sure that there was no free alkali left. It was
then extracted with absolute alcohol to remove free acid or alkali.
After drying a quantitative test was made on both the acid and salt with
results as follows:
Analysis of Acid.
Sample I Sample II
Amount acid taken 0.2560 gms. 0.3005 gms.
Amount flgl formed 0.3232 " . 0.3792 " .
Per cent Iodine in sample 68.242 % 68.224 %
Theoretical Amount of Iodine = 68.257 %
Analysis of Sodium Salt of Iodo Acid.
Sample I Sampls II
Sample taken 0.5015 gms. 0.5240 gms.
It. Ka2 S04 formed 0.1713 " . 0.1787 » .
Per cent Sodium in sample 11.050 % 11.04 %
Theoretical amount Sodium in sample = 11.061 %
The iodo-acetic acid being pure enough it was measured. The
water was prepared as in the case of the beta acid. Water correction
to be used = 0.0000021
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Measurement of Iodo-ac etic Acid.
.02 N R (ohms). A Mitchell'
A 46.55 66.445 66.59
B 46.59 66. 39
.01 N
A 68.79 89.36 89.9
B 68.30 89.85
.0075
A 81.75 100.77
B 81.30 100.71
.005 N
A 103.36 119.48 119.3
B 103.33 119.43
.0025 N
A 159.80 154. 24
B 159.80 154.24
.001 N
A 293.35 209.1 209.4
B 293.36 209.0
B is the average resistance of solution, six readings being
taken for each solution.

21.
Measurement of Sodium Salt of Iodo-acetic Aoid.
Concentration Resistance Mitchell ' s j/\
A .02 I 40.15 77.050
B .02 N 40.17 77.014 76.91
A .01 N
B .01 N
77.29
77.28
79. 954
79.965
80.02
A .005 N
B .005 N
150.16
150.18
82.105
82.095
81.89
A .001 8
B .001 8
710.84
710.80
85.06
85.066
84.91
'The resistance for each solution is taken as the average of
six readings taken on each solution.
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After both acid and salt had been measured the following factors
were found: resistance of solution, _K_ corrected,y\
, ,
and ( w^) n
where n = 2 in case of the acid or 1.45 in case of the salt. Then I
n—
1
plotted 1/A against (CA) for both acid and salt. The curves are
shown is plabe 2. From the curve for the sodium salt I found l/A. cor-
responding to 'concentration. The value found was 88.5 . Since
CH 2IC0 2K = -A«H
+
+ /VoHgeOg and A°-CH2IC0 2Na
^oo CHglCOg +/Wi+ . Using the values 51.2 f or y\~Na and 350 for
yV»H
+
I found-A^CHglCOgH to be 387.3. Prom these values the ioni-
zation of the acid K was found.
Values for Sodium Salt.
Concentration l/A (OA)*"
1 A
.02 i .012973 1.2147 77.03
.01 i .012507 0.9042 79.98
.005 1 .012180 0.6699 82.10
.001 N .011760 0.3299 85.06
Table for the Acid.
.02 1 .01503 1.3283 66.42
.01 1 .01113 0.8985 89.86
.0075 1 .009927 0.75555 100.74
.0050 1 .008369 0. 59740 119.48
.0025 N .006484 0. 38580 154.24
.001 N .004732 0.20910 209.1

23.
from the values for/A and _/\«« for ths acid I found the ioni-
zation constant for ths acid I . Ths results are as follows:
Conoentraoion A /U-_A K
.02 N 66.32 320.48 7.195 x 10~4
.01 N 89.85 297.45 7.008 x 10 *
.0075 I 100.74 286.56 6.358 x 10'4
.005 I 119.48 267.82 6.881 x
-4
10
.0025 N 233.06 233.06 6.590 x 10""4
.001 1 178.20 178.20 6.335 x io-4

24.
Conclusions.
I. The equivalent conductances ftt infinite dilution and 25° for
the following substances are:
6HgI9e$Ia = 88.5 (measured)
CH2IOO2H = 387.3 (calculated)
CHglOH^COgNa = 88. (measured)
CH I OH CO I = 386.8 (calculated)
II. The ionization constant of iodo-acetic acid at 25° is
-5
6.98 * 10
III. The ionization constant of Id -iodo-propionic acid at 25°
-5
is 8.37 x 10
IV. The CX_ iodine place influence (Io(,j) at 25° from iodo-
acetic acid is 0.5073
V. The |§)-iodiae placs influence j) at 25° from -iodn-
propionic acid is 0.199
VI. The rule of thirds does not apply to iodine with an accuracy
greater than 15$ at 25° if the experimental data are correct, since
0.5073
—
-
= 0.169
,
while experimentally this value is 0.199

25.
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